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EXPLORATION 
NTS 82F/9 

COMINCO LTD. 

WESTERN DISTRICT 

DIAMOND DRILLING REPORT 

ASSESSMENT REPORT 

TELFER AND BURGESS GROUPS 

Fort Steele Mining Division 

1.00 INTRODUCTION 

1-10 Specific Location 

DDH 6464, the hole being reported on, was drilled 4 kilometers 
northwest of Sullivan Mine. Access to the drill site is by 
exploration access roads. 

'.t 1.20 Property Descri~tion 

The property being investigated forms part of the Sullivan Mine 
claim group, owned by Cominco Ltd. Cominco has operated the 
mine for about 75 years. The Sullivan stratiform Ag-Pb-Zn-Fe 
sulphide deposit is one of the most important of its type worldwide 
and has contributed significantly to the mineral wealth generated 
in the province of British Columbia. 

1.30 Drillinq 

One hole is being reported on. It was collared at -680 dip 
and was drilled to a depth of 1,738 meters using H and N wireline 
tools. 

1.40 Claims Explored 

DDH 6464 was drilled on the Telfer and Burgess Crown Granted 
Mineral Claims. 
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DRILLING SURFACE PLAN 

DDH 6464 

9 Date: Feb .  1988 Plate: 2 
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2.00 DETAILED TECHNICAL DATA AND INTERPRETATION 

2.10 Drillinq 

2.11 Objective 

The Objective of drilling DDH 6464 was to locate the offset 
continuation of the Sullivan orebody north of the Kimberley 
Fault. 

2.12 Results 

DDH 6464 was drilled to a depth of 5701 feet (1738 meters). 
Rocks cored are siliciclastic and argillaceous sediments 
and gabbro. A detailed lithologic description is given 
in the log, Appendix A. No chemical analytical work has 
been done on core from this hole. 

2.13 Interpretation 

The sedimentary rocks cored belong to the Middle Aldridge 
Formation. The gabbros are typical of Moyie intrusions, 
cormonly found within the Aldridge Formation. 

2.14 Conclusion 

DDH 6464 penetrated a portion of the Middle Aldridge Formation. 
The bottom of the hole is estimated to be a substantial 
distance above the target. 
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CASING REMAINING IN HOLE (LENGTH 0 SIZE): 2,030 ' NQ 
4 2 '  HW 

TYPE CAP B SEALING METHODa 2 ' HW we1 d e d  c a p .  

OTHER W E R I A L  REMAINING IN HOLE' 

Diamond Drill Geological Log For D.D.H. 6 4 6 4 Page 1 

SURVEY INSTRUMENT USED: S p e r r y  Sun. See r e s u l t s  t o  r i g h t .  II 

LAT. 2 0 , 0 0 0 1 N  DEP 8,450 'W ELEV. 5,500 f e e t  
DIP: -68.5 '  AZIM.: 270' LENGTH: 5 ,701  f e e t  
HORIZ. COMP. 9 7 5 f e e  t VERTCOMP. 5,582 f e e t  
DATE COLLARED: NOV. 3 ,  1987  DATE COMPLETED: Feb . 2,  1988  
CORE STORAGEt S u l l i v a n  M i n e  

ADDITIONAL DOWN HOLE TESTS' Tem pe r a  t u r e  
D e p t h  Time thermometer on bottom T e m p e r a t u r e  
5 578 feet 7 h n ~ ~ r q  115.5" t 11 

GENERAL COMMENTS: Crew and f i r s t  l oad  a r r i v e d  Oct. 28, r i q  a r r i v e d  
Oct. 31. F i e l d  Supervisor John Cant in,  D r i l l i n q  Forman John Cors i ,  
D r i l l e r  Richard Oruske, he lpers  D. Goforth, B i l l  G i l r o y ,  Rob Brown, 

R SPERRY SUN SURVEYS Anqle 

- ,". - . - -  - - . . - - . - -.. - 

5 , 7 0 1  f e e t  3 h o u r s  118 .50  F 

LOG LEGEND 

DRILLED ON CLAIMISb T e l f e r  a n d  B u r g e s s  
OBJECTIVE: TO e x p l o r e  f o r  t h e  c o n t i n u a t i o n  o f  t h e  S u l l i v a n  o r e b o d y  Azm U n i t  

n o r t h  o f  t h e  K i m b e r l e y  F a u l t .  
PLANNED LENGTH: 6.500 f e e t  

BED THICKNESS CLASSIFICATION 

I I Very Thick Beddcd 1 

'TERMINATION COMMENTS: R i a  n o t  c a o a b l e  o f  l o w e r i n a  NO r o d s  s a f e l - v  
b e l o w  5 ,700  f e e t .  C o n s i d e r i n q  r e p l a c i n q  r i q .  

DRILLED B Y :  C o n n o r s  D r i l l  i n q  L t d .  
TYPE DRILL: 56HO 
CORE SIZE* HQ . NQ 
PERFORMANCE COMMENTS: 

A,. * 

 YO IU .5  L I Y  4311' 8 5 . 4  

751' 7n 5 17R 4521' -86.0 243 
1001 ' 74 75 776 4719' -86.2 26 1 
1191' -74.1 273 20° 4898 ' 86.6 z55 
1391 ' -75.0 268.5 " 5099 ' 8 1 . 3  L35 
I h l  I '  > j I u '  u1.3 L3L - - - -  - I ,  77 .- n 262.5 " 

77 5 Cb1.5 5500 ' -88.1 1801 ' 254 
2011' -78.1 261 1: 

-79.1 264 ,, 
7521' -80.4 262 
2701' 80 A 764 
2911' -80.5 263 1: 
3121' -81.5 260 ,, 
3311'  -82.2 262 ,, 3521' -83.0 202 
3 I U I '  84.U LbU 

LITUOLOGlt C L A S S I F I C ~ I I O N  

LAXI NAE 
Thlnly Laminated 0.D.H. 6 4 6 4 





""' l~ r i l l  Hole Record 
r.1. p1.1 
I UP, 

D Property S u l l i v a n  Dlslrlct We s t e r n  HoleNo. D D H 6 4 6 4  

Commenced Location Tests at Hor. Comp. 

Compleled Core Size Corr. Dip Vert. Comp. 

Co-ordinates True Brg. Logged by 

Objeclive % Recov. Date 

ootaoe Description 
rom To --- 
897.5 - 905.0 Wacke. subwacke and argllllte; medlum to dark grey: thln to very thln bedded: 

contacts sharp to dletlnct and wavy to flat: beds are graded. bases have flame 
structures, sone falnt cross lamlnatronc. Beddrng to core 70° @ 903'. 

409.0 - 934.0 Quartz wacke, wacke, mlnor subwacke and arglll~te: nedlum to llght grey: thlck 
and medxum bedded; contacts sharp t o  d ~ s t i n c t  and flat. a few have small scale 
rrreqularrtles and one good load structure; beds are featureless except for qradlng. 
nlnor bluachlng on some fractures. At 922' 1s 10 cm zone of breccia and gouge 
parall~l t o  beddlng: sl~ckensldes on encloslnq bcddlng surface6 (thrust?). Bedding 
to core 7 1 0  @ 923'. 

1082.0 Intervals of quartz wacke. quartz arenlte and wacke alternate wlth ~ntervals of 
wacke, subwacke and arglllite. The former are medium and llqht grey: thick and 
medium bedded: contacts are sharp t o  distinct and vary from flat to wavy or lrregular: 
beds are featureleess except for grading and tops are usually subwacke or argillite. 
The shorter intervals are medium and dark grey: medlum, thln bedded and laminated; 
contacts are sharp to distinct. wavy to flat: beds are graded, some are lamlnites. 
Intervals of thinner beds are: 934.0 - 937.0': 940.0 - 950.0': 951.0 - 953.0': 
962.0 - 973.0'1 977.0 - 980.0': 993.0 - 996.0': 1008.5 - 1018.0': 1020.0 - 1025.0': 
1036.4 - 1037.2': 1042.3 - 1044.5': 1046.5 - 1050.0': 1056.5 - 1058.5': (Run 1059.0 
- 1061.5' is 1.5 feet short): 1071.5 - 1079.8. Bedding (where flat) to core: 
700 @ 935': 700 @ 966': 700 @ 989': 700 @ 1015': 680 @ 1037': 600 @ 1049': 670 
@ 1079'. 

. 1125.0 Wacke, subwacko and argllllte: nedlum and dark grey: medaun. thlck and thln bedded: 
contacts sharp and flat: many beds graded, the coarsest (approach quartz wacke 
rurposit~on) qenurolly have current lanlnatlons (Bouna B) and as well have dlssemxnated 
pyrrhotlte (ruprasent about 25% of ~nterval) - one bed 1104.0 - 1104.5' has pyrrhotlte 
qrslns up to 3x5 n m  at base and that grade In slze to mlnute at the top. Also 
prusent are dark grey lanlnltes and dlstlnctrve homogeneous subwacke/arg1lllte 
bed tops. Bedding to core 740 @ 1086': 680 @ 1111': 70 @ 1128'. 

bwrw 
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D property S u l l  i van 0hwlct Western HOIE NO. D D H 6 4 6 4  
X 

Commenced Locatkt Tests at Hor. Comp. 

Completed Core SLe Corr. Dip Verl. Comp. 1 I 1. 
5 I t  10 li 

A n a l y s i s  

I I I I  
1129.0 - 1168.0 Ouartz arenite, quartz wacke with. from 1143.0 - 1160.5'. wacke. subwacke and 

arqillite: medium and light grey: quartz arenite/ quartz wacke is thick and m e d ~ u m  
bedded: bed contacts sharp to distinct and flat to undulatlng: quartz arenlte/ 
quartz wacke beds are ~ a d e d  otherwise featurelesc. Wacke/argill~te beds are 
m a d ~ u m  t o  thin bedded: contact6 sharp to dictinct and flat to undulatlng; a thlck 
and several medium beds have shreds and clasts of argillite indicative of resedlment- 
ation. Bedding to core 710 @ 1143'. 650 B 1160'. 

1168.0 - 1523.0 Wacke, subwacko and argrlllte: medrum wlth sone dark grey: medlum and thln bedded 
wlth a feu rsolated thlck beds: bed contactc are sharp and flat: gradlng 1 6  common 
often with d ~ e o a m ~ n a t e d  pyrrhotlte an bed bases and more weakly d$ssonlnated above, 
many of the thln beds are dark grey lamrnltes. base of a thlck bed at 1884' has 
Bouma B current laminations. medlum beds of predonanantly argllllte have wacke 
wlepc contalnrng dlssemlnated pyrrhotlte, medlum wacke bed at 1209' 1s calcareous 
and contarns medxum and flne quartz sand grains, medlum beds of quartz wacke from 
1226 - 1229'. portlon of a thlck bod from 1286 - 1289' contaxna argllllta clabts 
up to 1x4 cm in slzo and coarse (1-5 mm) grains of pyrrhotlte dlesemlnated throughout 
(and a 2 mm wide pyrrhotlte-calclto fracture). From 1290 to 1510' beddlnq to 
corm angle changes radically as large fold 1s penetrated, core 1n about 255 of 
thls rnterval 1s badly broken. Pyrrhotlte was noted In 1-3 nm seams on several 
bad contacts and rarely rn vernlets. Broken core 1290 - 1336' wzth short segments 
of good core, gouqe ln intervals from 1326.5 - 1330.0. broken 1465 - 1508' wlth 
falr ~ntervale. Beddlnq/wlth cleavage xf presont 8n opposlte eense to beddlng: 
740 W 1169*; 670 B 1179'. 710 P 1195': 710 @ 1211'; 75O @ 1237': 74O @ 1258': 
740 P 1269': 750 P 1284': 530 Q 1294': 570 P 1297': 470/300 0 1300': 400 @ 1301'; 
150 O 1302': 60/25oc?) @ 1309'; 220 P 1306'1 140/330(?) Q 1309': 00 from 1310-1312'; 
49/210 P 1313'. paaces 900 rn lrregular zone at 1315' to 300/320 at 1315'. 900 
@ 1317': 00 P 1317.5': 900 0 1318': 460 P 1319': 460/400 0 1324'; 300 P 1329'1 
220 P 1337': 260 @ 1342': 250 @ 1346': 220 0 1353': 250 P 1362': 30°/400 O 1375'; 
300 P 1381'. 280 P 1389': 300/400 0 1399': 240 13 1407': 190 P 1417': 300/390 Q 
1420': 170 P 1427'; 250 @ 1433'. 240 0 1451'; 240 P 1464': 170 P 1472': 340/400 
0 1482': 540/310 @ 1492'. 590/310 0 1500'. 620/400 B 1517'. 



1523.0 - 1593.0 Ouartz wacke and quartz arenlte wlth tntervale of wacke. subwacke and argllllte. 
The former 1s light to medium grey: grarns to frne sand size: thick, rarely medlum 
bedded2 contacts dlstlnct to vague. most flat. some load features: Bouna AE beds. 
E portion 1s very mlnor. Alteratron comprises mlnor slllca enrlchnent along fractures. 
some quartz velnlets. patchy chlorlte nerlcrte. The wacke. subwacke and arglll1te. 
from 1539' - 1544'. 1548 - 1564' and 1570 - 1576' 1s m e d ~ u m  dark to dark grey: 
medium and thrn bedded wlth some thlck beds; contacts generally sharp and flat: 
beds are graded. Thick subwacke and argllllte beds between 1584 and 1588' contain 
pyrrhotitaferous uacke dlkes 0.5 to 1.5 cn wlde. the dlkes have been folded and 
separated lnto segments durlng conpactlon. pyrrhotxte content 1s up Ot 50%. Pyrrhotate 
and pyrlte noted on fractures, most often parallel to beddang. Beddang to core: 
680 (lrreqular) @ 1523'. 700 R 1539'; 6 9 0  1552': 6 5 0  P 1562': 650 B 1570' and 
690 C? 1575'. 
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'roperty S u l l i v a n  Dlslrlct W e  te rn  Hole No. DDH6464 

:ornrnenced Locellon Tests at Hor. Cornp. 

:ornpleted Core Size Corr. Dip Verl. Comp. 

:o-ordinrte8 True Brp. Logged by 

)bieciive .h Recov. Date 

mup. Description 
om To 

1593.0 - 1789.0 Wacke, subwacke and argillite: medium and dark grey: 
1553.0 - 1630.0' thin bedded: bed contacts sharp and flat or undulating: graded 

beds alternate with dark laminites: graded bases often have disseminated 
pyrrhotite and some are cross lanrnated (Bouma CE and CDE beds). 

1630.0 - 1674.0' medlum and thin bedded. few thick bedst of latter one is vaguely 
laminated wacke. another mostly wacke/subwacke with disseminated and blebs 
of pyrrhotite with a quartz wacke base overlying a medium quartz wacke bed 
(1664'). 

1674.0 - 1680.0' thrn bedded: contacts sharp and flat: small fold faulted at 
1675.0. 

1680.0 - 1712.0' nedrum and thin bedded. three thick beds: most beds graded, 
many of the wacke bases have weak dassemxnated pyrrhot~te. Than lanlnates 
frequently separate beds: bed contacts sharp to distinct and flat. rarely 
wavy. Dlsaggrogated bed of argillite and subwacke at 1710'. 

E 

' ~ t  

Commenced Locallon Testa at Hor. Cornp. 

Completed Core SLze Corr. Dip Verl. Comp. 
a 

Coordinate8 True Brp. Logged by 5 

Objecllve )L Recov. Dale - - ' $ 2  
0 

raw rw 
L O W  

0 

1 

p ic IU i 
FWIOQ. Description 
* 

Analyrlr 
From To 

Analysis 
1 1 1 1 1  
I l l 1 1  

m @ f  
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Property S u l l i v a n  District k s  t e r n  Hole NO. DDH6464 

1593.0 - 1789.0 1712.0 -~ 1718.0 two thick beds separated by 2.5' of thin beds. Both thxck 
(Cont'd.) beds are disaggregated, most lxkely reeedimented. Upper one is approaching 

quartz wacke composition and has numerous granule and slightly larger arglllite 
and subwacke clasta'in the basal half and scattered pyrrhotxte throughout. 
Lower one in mostly argillite wrth fine wisps of slightly pyrrhotitic subwacke. 

1718.0 - 1784.0 thin bedded with quite a few medium beds: dark grey lanlnites 
alternate with medium grey beds predom~nantly argillite with bases that grade 
from subwacke or wacke. Host of theae bases and the few wacke/subwacke wispy 
layern in the argillite have disseminated pyrrhotite and in more weathered 
looking layers pyrite (often with minor calcite). Pyrrhotite is up to 50% 
acrose 1 cm. One quartz arenite eandstone dike cuts bedding near 900 R 1771 - 1772'. 

X 

1784.0 - 1789.0' Argillite and subwacke and wacke, one or two graded interval. 
within w h ~ c h  a falnt lamination throughout 1s accentuated by disseminated 
pyrrhotlta clustered and sometimes elongated grains of whlch are allgned 
parallel to beddlng. Bedding to core: 550 @ 1597': 5S0 B 1608': 55O 1 1625' 
with cleavage pyrrhotate in bed base with dip in opposite senee to bedding. 
at 120 (true dlp of beddlng is most likely 480 easterly): 610 R 1640': 580 
@ 1660': 600 @ 1662' wlth cleavage pyrrhotate in quartz wacke with dip opposite 
to bedding at 230 (true dip of bedding probably 43O easterly): 500 P 1672'1 
600 GI 1674' through 00 in fractured and faulted fold and back to 47O P 1675': 
530 P 1680': 590 B 1690' with cleavage pyrrhotite in quartz wacke with dip 
opposite t o  bedding at 26O (true dip of bedding probably 440 easterly): 580 
P 1705'; 580 P 1720'8 4g0 P 1730'1 SO0 B 1740': 520 R 1753': 520 P 1760' 
with cleavage pyrrhotite in subwacke with dip opposite to bedding at 280 
(true dip of bed6 probably 510 easterly). 

z 
8 i i i  

I 

1789.0 - 1917.5 Ouartz orenrte and quartz wacke wrth aome bed tops and a few bed6 of uacke, nubuacke 
or argallite, ~ntervals predominantly or entrrely quartz arenrte 1831.0 - 1865.0' 
and 1889.0 - 1917.5': medxum to light grey. some of the quartz arenlte 1s dark 
grey: medium and fine gralned: thlck and very thick bedded with a few medxum beds, 

5 
,...I 

I 

1 
V 

I 
; 

L L 

111 6, - -- 

31 :  



Drill Hole Record 

Properly Sullivan Dlatrlct Western Hole No. D D H 6 4 6 4  
w 

Eommenced Locatlon Testa a1 Hot. Comp. 

:ompleted Core She Corr. Dip Vert. Comp. 

:oordlnates True Brp. Logged by 

)bjective 36 Recov. Date z € 6  & - 
0 C 

oo1.0. Descriplion Analysis 
lorn To I 
1789.0 - 1917.5 some intervals are amalgamated beds; bod contacts vary but most are distinct and 
(Cont'd.) flat to wavy, some irregular; most beds are 95% or more Bouma A turbidites. a 

few quartz wacke beds near start contain pale grey argillite rip-up clasts; pyrrhotite 
is rare but present in veinlets near top and bottom of interval and in bed bases 
in a predominantly wacke interval 1865.0 - 1889.0'. Brittle white fractures below 
1890' and a few chlorite veinlets below 1900.0'. Bedding to core: 230 @ 1803'. 
370 @ 1806'. 7Z0 @ 1814'. 60° R 1830'. 5S0 @ 1866'. 5S0 e 1872' with scattered 
cleavage chlorites at about 130 average in opposite sense to bedding, 530 B 1885'. 
400 and 4S0 @ 1900'. 

2116.0 - 2211.0 Wacke. subwacke and argillite with several beds of quartz wacke to 2135.0; medium 
and dark grey8 medium and thin bedded with some thick beds t o  2135.0; bed contacts 
sharp and flat; grading is common however some units of argillite as well a s  the 
usual dark grey laminitro show no internal variations. there are a few isolated 
rip up clastr of argillite. Pyrrhotite is sometimes present disseminated in portions 
of the wacke beds. in particular at the base and in silty wisp6 and laminations, 
the basal 1 t o  5 nm of some beds contains greater than 50% pyrrhotite. Biotite 
alteration due to intrusion noted t o  2135.0'. Bedding to core 73O @ 2119*, 5Z0 
@ 2138'. 53O B 2154' with cleavage pyrrhotite at 27O in opposite sense t o  bedding, 
590 B 2179'. 590 Q 2195'. 580 @ 2210' with cleavage, pyrrhotite at 23O in opposite 
sense t o  bedding. 

1917.5 - 2116.0 Gabbro. dark green. medium and coarse grained with a 3 foot fine grained base. 
Top contact is sharp and at 400 t o  core; basal contact i s  sharp and at 6 5 0  to 
core. There are, a few quartz veins up to 10 cm wide. some contain feldspar. biotite. 

' chlorite and rarely pyrrhotite and most are brecciated and healed. 
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roperly Sull i van Dlrtrlct We s tern Hole NO. D O H 6 4 6 4  
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I 

2211.0 - 2308.0 Wacke and quartz wacke (raroly quartz arenite) alternates with intervals of subwacke 
and argillite with some wacke; medium grey; the former ir thick and medium bedded. 
latter is medium and thin bedded: bed contacts are sharp to distinct and flat 
to wavy; a few beds have argillite wisps and some appear disaggregated, probably 
have been resedimented. Pyrrhotite is almost absent, cleavage chlorites are common. 

1 

1 
1 

I 

! 

- 
IIIW 

lommenced Locatlon Tests st Hor. Comp. 

:ompWed Core She Corr. Dip Verl. a m p .  

o-ordlnaler True Brp. Lopned by 

lbjectlve X Recov. Dale 

2211.0 - 2308.0 The medium and thin bedded subwacke intervals are: 2234-2240'. 2255-2263'. 2268-2273'. 
(Cont'd.) 2280-2285'. 2300-2304'. 15 cn gouge zone. mostly clay with about 10% small fragments 

<0.5 cm. Bedding to core 5S0 P 2237' with cleavage chlorites at 20° opposite 
sense to beds, 500 B 2280' with cleavage chlorites at 110 in opposite sense to 
beds, 550 with cleavage chlorites in oppoeite sense at IS0. 

E - 
a - 

Description 2' TO 

2308.0 - 2325.0 Subwacke and argillite (one medium bed of quartz wacke); medium grey with dark 
grey intervals from 2309-2314' and 2318-2320'1 medium to thin bedded and laminated. 
bed contacte and laninations are sharp and flat. faint calcite lathe and rhombs in 
upper dark zone, good cleavage chlorites in lighter grey argillites and some disrem- 
inated pyrrhotite in siltier parts of beds. Pyrrhotite blebs and coarse disseminations 
in medium and thin beds 2321-2325'. Bedding to core 510 with cleavage chlorite. 
200 opposite at 2309'. 530 with cleavage chlorite6 190 opposite at 2321'. 

0 
Ana - 

2325.0 - 2351.0 Quartz wacke (as part of thick beds above 2338') wacke and subwacke. minor argillite: 
modium grey; thick and medium (rarely thin) bedded; bed contacts sharp t o  distinct 
and flat (rarely slightly wavy)$ some baser of beds are fin. grarned. most bed* 
are graded. Pyrrhotite is usually disseminated throughout the thick quartz wacke 
beds and in siltier bases of other beds. Bedding to core 54O with cleavage chlorites 
180 opposite at 2339:. 

.O - 2435.0 Wacke. subwacke and argillite. calcareous: medium and dark grey1 thin (nore in 
upper half of interval) and medium bedded; bed contacts are sharp and flat: beds 
are graded, typically with pyrrhotite dzsseminated in the wacke portrons, particularly 
near the bases; dark grey laminitos 1 to 10 cm thick alternate with the graded 
beds. About 70% of interval, both graded beds and laminitee. is weakly to moderately 
calcaroou6. From 2420-2435' limy wacke bases (50%) are cross laminated (eeveral 
eets 2422-2423'). Lithic wackee with clarts to 0.5 X 2 cm from 2403.5 - 2404 
with wavy bud contacts appear to be resedimented. Bedding to core/with pyrrhotite 
cleavage in opposite sense: 490/180 P 2355'. 530/240 P 2378'. 520/290 e 2410'. 
520/280 Q 2425'. 



2435.0- 2520.0 Wacke, quartz wacke. subwacke and argillite (not calcareous); predominantly thick 
bedded wacke and quartz wacke with intervals of medium and thin bedded wacke. 
subwacke and argillite from: 2445.5-2447.0, 2484-2488'. 2495-2498' and 2512-2516'. 
medium grey, bed.contact6 are sharp to distinct and flat, a few appear to have 
been disturbed, most beds are graded, two sets of calcareous cross beds are present 
(2474'. 2513'). From 2500-2502' is top portion of a thick graded bed that is 
disagqrsgated argillite and subwacke, appears resedimented. Pyrrhotlte 1s present 
but only weakly disseminated and within cleavage near bed bases. rare cleavase 
chlorite; noted In argillite tops. A 4 cm quartz- vein at 2468' contains s0.e 
coarse pyrrhotite and chlorite. Bedding to core/with cleavage in opposite sense: 
490/300 2454'. 520/240 W 2484'. 500/250 8 2503'. 470/320 B 2519'. 

2583.0 Wocko. suhuacko and arqxlllte. calcareous; medlum and dark grey; thin and medium 
bedded; bed contacts are sharp and flat; graded beds alternate wlth relatlvely 
thlnner dark grey lam~nltes. About 50% of Interval 1s calcareous. the most calcareous 
are llqht groy lamxnated bases some of uhlch have fine ~ r r e g u l a r l t ~ e s  and are 
probohly dlssolut~on stylolltes; also qulte limy are intervals to 10 cm that have 
uniform mudrun grey matrlx and wavy or dxscont~nuous whlte calcite. Thls latter 
textura appears t o  be tectonlc and appears to be an end member of textures that 
grade to boddlng parallel calclte seams. Chlorltlc partlngs, sometimes wlth slxchen- 
sldes. and small gouge zones, were noted parallel to beddlng. Short limy cross 
budded zones are present but rare. One quartz wacke. medlum bed, noted at 2535' 
has a convoluted upper portlon (wacke overlaln by argrlllte) however the arglllite 
top 1s flat. Pyrrhotlte. typlcally accentuating cleavage. 1s noted an most bed 
bases, tncludlnq those that are llmy. Beddrng/cleavage In opposlte sense to bedding. 
to core: 510/220 @ 2521'. 490/270 @ 2548'. 380/190 B 2582'. 

2583.0 - 2600.0 Quartz wacke. wacke, subwacke and minor argillite, possibly a little quartz arenite: 
madlum gray; medlum bedded with a few thin bede above 2593' and thlck beds below 
2595'; bed contacts sharp to distinct, oome are flat mort wavy or irregular (no 
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dark laminitns 1 6  maln distinction between upper 10' of this interval and preceeding). 
ninor pyrrhotite disseminated in the quartz wacke. Interval is not calcareous. 
Bodd~ng/cleavage. in opposite sense to bedding. to core: 460/320 @ 2598'. 

Wacke, oubwacke. and argilllte. (not limy); medium grey; thin to thlck bedded: 
weak narrow dark laminites developed: bed contacts .harp and flat (two are convoluted), 
two 60t6 of cross beds. one llmy. noted; beds graded. one thick bed contains fine 
arqilllto rip-ups and is probably resedimented. 

Quartz wacke and quartz arenite (more of o guess from 2623.0 - 2635.0 as core 
1s soaked in diesel); llght grey; thick bedded: pyrrhotite noted in graded bed 
bases below 2628'. Quartz veln less than 10 cm wide cuts core at 120. Bedding/ 
cleavage, in opposits sense to bedding. to core 420/3S0 P 2630'. 

Wacke, subwacke and argillite wlth narrow limy units. medium qreyt medium. some 
thin bedded; bod contacts are sharp and flat; beds are graded, tops of some are 
convoluted indicating mlnor resedznentation. a few narrow dark grey lasinites 
are present. 10 cm gouge and broken corm at 2538' narrow gouge zones. some parallel 
to bedding. at 2653'. Beddlng/cleavage, rn opposite sense to bedding, to corm 
480/120 B 2652'. 

brqllllte wlth wlsps of subwacke; light gray: beddlng not always clear but some 
thln and very thln beds nutad, some are contorted. pyrrhotlte 1s present often 
concentrated In lamtnatxons and in some of the contorted subwacke. 

Wacke. ~ u b w a c k e  and arqlllite wlth numerous bede of quartz wacke, often calcareous; 
medrum and dark grey2 typlcally thln bedded with few medlum and raro thick bedr; 
bud contact6 are sharp and flat; typlcolly graded bedo alternate with relatlvely 
thlnnor dark grey lonln1te. tho graded bedo often have lrmy bases some of whlch 
also have cleavage pyrrhotltes and others have faint cross lamlnatlons. Three 
thln xsolated llmy medzum gralned quartz arenlte bedr occur over 15 cm at 2780'. 
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2658.0 - 2802.0 Portion of small fold cored over 15 cn at 2722'. Bedding/cleavage in opposite 
(Cont'd.) eenee to bedding. to core: 450/270 e 2673'. 530/23O @ 2708'. 520/210 12730'. 

450/280 @ 2750'. 500/100 P 2775'. 490/290 P 2801'. 

2802.0 - 2819.0 Ouartz wacke and quartz arenite and altered (silicified) sediments. medium grey; 
thick bedded with thin beds from 2812 - 2815'. Biotite development with strong 
bleaching along fractures 2814 - 2819'. 

2819.0 - 2880.0 Gabbro. upper contact ie about 500 to core, lower contact is not distinct (appears 
to be gradational and incorporates some sedimentary material from 2878 - 2880'). 
Chilled contact with amphibole phenocrysts to 5 mm long 2819 - 2824'. then fine 
grained to 2829. Uost of interval is medium t o  coarse grained with a few quartz 
veinlets and calcite veinlets. Fine grained 1owe.r portion 2875 - 2879'. 

2880.0 - 2914.0 Wacke. subwacke and argillite; light medium grey: medium and thin bedded; bed 
contacts sharp and flat; beds are graded, bases of some beds have one to three 
cn of limy quartz wacke a couple of which are cross laminated. Limy cross laminations 
noted in central portion of one bed. Host of this interval i s  bleached and fine 
biotite is developed in the wackes. the biotite highlightr even parallel laminated 
basal and central portions (Bouma B?) of nost beds. Bedding to core 520 @ 2888'. 
550 @ 2900'. 500 with subtle pyrrhotite cleavage of 28O in opposite sense to bedding 
at 2903'. 480 @ 2914'. 

2914.0 - 2926.5 Calcareous quartz arenite and quartz wacke with winor (est. 20%) wacke. subwacke 
and argillite; medium and light grey; to coarse grainad) thick and medium. with 
about 20% thin. bedded; bed contacts are sharp and flat to irregular, one erosional: 
beds are graded. thickest have Bouma A baree. Some dieaggregated beds. and apparently, 
some slumped beds (based on low core angle). Bedding to core: 570 0 2916'. 480 
P 2921'. 450 P 2916'. 500 @ 2926.5'. 
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2926.5 - 2933.0 Wacke. subwacke and arqillzte. more quartzitic portion of lowest bed is  calcareous^ 
two medium beds separated by thin bedded argillite and subwacke, portzons of which 
are dioaggregated. The two medium beds contain shredded wisps and claets of argillite. 

2933.0 - 2941.0 Ouartz arenite with portions weakly calcaraous; madium grey: t o  medium grained1 
thick bedded, 3 c m  of gouge at 2935.5' may be sheared argillite. if so then two 
beds. Base is a quartz wacke (20 cm); thia is essentially a Bouma A turbrdite(s?). 

2941.0 - 2976.0 Wacke. rubwacko and arqilllte. wacke proportlon lncreaser with depth, with lsolated 
medium beds of medxun grained calcareous quartz arenrte and quartz wacke from: 
2948-2942' (two 15 cn beds), 2950.5-2952.0' (sinqle bed). 2955.3-2996.5'. 2959.5- 
2964.0' (4  beds). 2972.0-2974.0' (two beds). Hedluw to dark grey. medlun and 
thln bedded. bed contacts are sharp and from flat (noet) to wavy and irregular. 
both graded beds and dark grey lanlnites are present and from 2971.0 - 2971.5' 
are several sets of calcareous cross laminations. Beddlnq/pyrrhotite cleavage. 
in opposrtn sense to beddlng: 540/150 @ 2946'. 520/28 Q 2966'. 50°/360 €4 2976'. 
0.5 to 1.0 cm of 50% pyrrhotite at base of thin quartz wacke bed between lamlnites 
at 2970'. 

2976.0 - 3028.0 Quartz aronito. mlnor quartz wacke. wacke. subwacke and argillite: light grey; 
coarse, some very coarse gralned; very thick bedded. amalgamated: bed contacts 
vaque and irreqular. argilllte rlp-up clasts and contorted bed tops. 

3028.0 - 3034.5 Wacke. rubwacke and argilllte; thin bedded; wlth two thxn beds of quartz arenrte: 
medium grey: bed contacts sharp and flat t o  wavy (load feature8 on the quartz 
arenlte): beds graded. some thin lanlnltes, 5 cm calcareous cross lanlnated zone; 
fine drseew~natrd pyrrhotlte In narrow e ~ l t y  layers. some in cleavage and a 2 
nn thlck layer at base of the quartz arenite bed. Bedding/claavage. an opposite 
sense t o  bedding: 55O/15O @ 3031'. 

3034.5 - 3041.0 Quartz arenite. calcareous: coaree grained. light grey. two beds. 3034.5 - 3036' - 
and 3036 - 3041'. contact diffuse. the thick bed ic coarse qralned except top 6". 
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3041.0 - 3056.0 Wacko. subwacke. arsllllte and quartz wacke. calcareous; to medlum qralned; medxun 
and dark grey; thln bodded wlth less than 20% of lnterval medlum bedded: bed contacts 
sharp and flat (qencrally) to wavy; graded beds usually alternato with dark grey 
lamlnltes 1 to 10 cm thzck. the quartz wacke bases are usually calcareouo and 
many contaln dlbbemlnatad pyrrhotlte. In the basal portions. pyrrhotlte rs often 
concentrated In 2 or 3 mm wlde zones at the base and ~t also 1s present in the 
cleavage. Calolte fractures below 3075'. brownxsh appearance of some bods noted 
below 3085' (blotlte). Husslve blotlte for 10 cm cuts beddrng at 450. Beddlnq/ 
cleavage, ln oppoolte sense to boddlng: 500/200 @ 3045'. 450/100 @ 3054'. 360/330 
@ 3060'. 420 to i9O on cleavage parallel break of 40°. at 3064' (over 5 cm), 500/220 
fi 31565.5'. surlden chunqa at 3066'. O0/4S0 @ 3066' for 10 cm. 230/40° (necessary 
to rotata cnr,. about JV'> C 3067'. 2TO/J3O @ 3076'. 230/450 @ 308-7'. 00 @ 3082.5. 
r-den several fold hlnqas to 3084'. ?5G/400 @ 3~84.2, 3S0/3S0 @ 3120'. 

5096.13 - 5115.r~ G~Sbro. flnn to medlllm qralned; chllled upper mursln wlth amphibole phenocrysts 
and some blot~tn; considerable blotrte 3120 to 3122' wlth chllled lower margln 
cvntalnlnq amphlbolr phenocrysts. Upper contact 43O. lower contact 1s sharp at 
4f,O. 

3122.0 - S I R T ~ . ' O  Wacko. c;ubwockr* and nrqlllite with calcareous zones. medlun and dark grey; medlum 
bedded wlth a few thln bed6; bed contacts are sharp and flat: many beds are graded 
and ofton have a calcnreous laminated base. dark qrey lamlnltes up to 30 cm thlck 
commonly separate thu graded bods. &oddlnq/cleavuge, xn opposlte oense to bodcllng: 
410 @ 3122.5'. 2S0 0 3150'. 19O/27O @ 3153'. 160/900 @ 3155'. 220 @ 3162'. 200/35o 
@ 3168'. 140/450 @ 7171'. 300/400 @ 3182'. 400/370 @ 3187'. 
Fault zona: 316'3 - 3182' core 16 shattered wlth short lntervale of hreccla and 
or qouge. A fow calclte velnlets occur. 

3103.5 - 3262.0 Ouart:: arenlic.. auartz wackc wlth suhstantlul wacke below 3135'; some beds flnu 
qrair~eci, medi~trn srry (durk when wat) wlth the wacke dark srey; thick bedded with 
some merllum bedo br..c.w 3175'; bod ccntacts sharp to va9ue. tho sharp ones arc. 
flat: b e d s  a r c  7radc.d and soma have .nrqilllte tops. dark qrsy laminltu~ up to 1 
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3189.5 - 3262.0 20 cm wide 3240 - 3243'. No cleavage obrmrved. Below 3250' pyrrhotite is dirreninated 
(Cont'd.) in wisps to 0.5 cu widm and concrntratmd in a fmw thin quartz wacke bade. Bedding 

to core 750 0 3203'. 580 0 3211'. 710 B 3220'. 74O e 3236'. 760 P 3241'. 750 P 3260'. 
3199 - 3220' Core mhattmrmd. coma incohmviem weakly ahmarad ronmr. some rlickmnaides 

parallel to bedding. Crumh breccia and gouge 3216.5 - 3220'. 
3262.0 - 3307.0 Wacke. dark grey and light grey. lauinatmd throughout. rare than bed. Bedding 

to core 740 0 3270'. 750 0 3300'. 

3307.0 - 3415.0 Wacke is prmdouinant. with quartz armnite. quartz rackm, rubuacke and argillitm: 
umdiun to light grays thick and umdiuu bmddrd: bed contact. .harp to dirtinct, 
rarely diffucm. and flat to wavy: uoct bade arm graded to argillite, roam argillitm 
top. and rorm rat8 of argillaceouc thin beds arm convoluted, a few lithic clartc 

' noted in firet 10'. calcarmou8 concrmtionm noted at wide .paced intmrvals. Cleavagm 
pyrrhotitm n o t d  in firrt 15' then clmavagm chloritm is couuonly dmvmlopmd in 
argillacmou. zones) it dip8 in oppo8itm ernre than bmdding. Slickmnsider and 
small gouge zone8 are drvmlopmd on mmvmral bed Contact.. Bmdding/cleavage to 
corm: 750/110 0 3315'. 740 8 3342'. 620/250 . 3360' (bmdding irrmyular hare). 
700/120 . 3408'. 

3415.0 - 3424.0 Subwocke and orgillitm: umdiuu grmy with moue dark grey 3415 - 3417': thin and 
vary thin bedded with umdiuu bmds below 3421'1 bad contacts are .harp to 3421'. 
than diffure, and flat. Cleavage chlorite8 throughout dip in opposite 8mn.r to 
bedding. Bedding/cleavagm to core: 75O/37O 8 3420'. 

3424.0 - 3465.0 Quartz wackm. ooum quartz armnitm, wacke. 8ubwacke and argillitm) umdiuu and fine 
grainmd: mmdiuu and light gray: thick bmddmd with medium and thin bmds 3424 - 
3430' and rarely below: bad contact8 sharp to diffu8m and flat to irregular) bade 
arm grded. primarily AE turb'idit.8. Calcarmou8 patches arm present in soma of 
the thickmr bmde) there patches are irregular and appmar to be an alteration: 
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3424.0 - 3465.0 thmre arm also intervals of quartz arenite that have a weakly calcareous interstitial 
(Cont'd. 1 fill. From 3438 to 3444'. primarily quartz arenite and somm argillitm. is a partially 

healed crush zone. Gougm and clickensides notmd on bed contacts at 3444.5 and 
3455'. Bedding/wPth cleavage dipping in oppoeitr smnsm: 800/250 B 3445'. 

3465.0 - 3486.0 Wacke, eubwacke and argillite with minor quartz wackm: medium grmy: medium beddmd 
with few thin beds: bed contacts generally vagum, some are flat: slickeneidec 
and minor gouge noted on a few bedding planes and some fracturms. Badding/cleavage. 
dipping in opposite sense to bedding: 780/31° at 3479'. 

3486.0 - 3501.0 Quartz wacke, some quartz arsnite. wacke. subuacke and argilliter fine grainmd: 
light grey: thick bedded: bed contacts sharp to gradational and flat to wavy: 
bad8 are graded, through to argillite. somm beds havm unsorted (wackm) bases: 
some beds have pale calcareous patches and some quartz armniter have weakly calcareous 
intervalr in which fine interstitial calcitm grains are present. Bedding to corm 
730 0 3497'. 

3501.0 - 3519.0 Wacke. subwacke and argilliter mmdium to light grmy: mmdium and thin bmddmd. two 
thick beds: bmd contacts sharp to diffuse and flat to wavy: on- flame noted: beds 
arm graded (AE turbiditre) with come beds having irregular bleached (on. calcareous) 
patches. Bedding to corm is 80° with cleavage dipping 300 in the opposite smnrm. 
at 3505'. 

3519.0 - 3575.0 Quartz wackm, wacke, subwacke and argillitm: fine grained8 medium grmy: thick 
bedded with a few medium beds: bed contacts sharp to dirtinct and flat. wavy and 
irregular (somm flamms): bad8 arm graded. AE turbiditem. A fmw dark argillitm 
clacts noted in wacke portion of thick bed at 3565'. Bases of most bade are quartz 
wacke. Slickmnrider noted on many bed contacts. Bmdding/cleavage. dipping in 
opposite smno. to bedding, to core: 840/260 R 3550'. 

)rill Hole Record COmlncO Page 17 C I 1  - .  

S u l l i v a n  ~i8trlct West e r n Hole No. DDH6464 

ammenced h a t i o n  Tests r t  Hor. Comp. 

lomplsted Core SLze Corr. Dip Vert. Comp. 

:wrdlnater True Brg. Logged by 
X Recov. E @ 

lbjectlve .- - Dale_ - . - - - . - - n r  m - 
~IDO. Description 
om to . -. 

3575.0 - 3599.0 Wacke. cubwaokm and argillite with about 10% quartz wackm: medium grmy: medium 
and thin bedded (the quartz wackm beds are thick): bed contacts distinct to vague 
and flat to irrrgulari many brds are gradmd howmvmr there are some argillite dominated 
intervals in which internal fmatures are obscurmd by bit grooving. Slickensides 
are commonly dmvmlopmd on bedding contacts and on fractures eubparallml or at 
a small anglm to bedding. Very small scale tectonic folds and thrusts are developmd 
in the argillaaour intmrvalr. Clmavage chlorite. are plmntiful. Bmdding/clmavage 
(smnsr rmlativw to bodding) to core: 720 to 140 on opposite limb/2Z0 (in samm 
sense ar 720 limb and opporitm the 140 limb) it 3577'. 750/220 (opposite) R 3589'. 
840 (mveloping rmall thrusts)/360 (samm), 430 and 24O (in camm smnsm on overturned 
limb)/39O (same. axial planar) R 3598.5'. 

3599.0 - 3620.0 Fault zonm. 10 fret of corm loss. corm is shattermd with 3 incohmsivm zones recovered. 
Pradominant lithotype is wackm. Slickmnsidme arm not as abundant as might bm 
mxpmctmd. but they are moct strongly dmvelopmd parallel to bedding. sometimes 
parallel to cleavage or other fractures sub-parallml to bedding. On onm steep 
highly polishod rlickmsidm rurfacm (120 to corm at 3613') the slickmsidm lineation 
is parallml to bedding. 

3620.0 - 3725.0 Wackr. rubwackm and argillite with a fmw beds of quartz wackm and lmcser quartz 
armnitm. Bed thickness and proportion of latter two lithotypes increases with 
depth: medium grmy: mmdium and thin bmdded, thick beds are rarm above 3698'. common 
belowr bmd contacts sharp to vagum and flat to irregular (flames notmd), much 
of interval is broken: bmdm arm gmnmrally gradmd. somm arm uniform. abovm 3698' 
a fmw of the thicker bmds havm a 3-10 cm quartz arenite basm. Above 3665' arm 
emverol calcarrarr bmds (usually thickmr bmds) and occasional calcarmouc portions 
of bmds (up to 5 cm). the few cross laminatmd intervals arm calcarmous. Subuacke- 
argillitm portionr of two thick beds bmtwm-n 3675 - 3680' are convoluted, possibly 
primary ovmrprintmd by tmctonic. Single bmd of quartz armnitm 3717 - 3724'. 
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3725.0 - 3731.0 About 3' short. Fault zonm gougr. light grey fine clay with grit and small rock 
fragments. 

J I- 1 
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3731.0 - 3740.0 Ouartz arenite and quartz wacke: medium greys thick bedded1 no bed contacts obeervrd. 
Fractures common. from 00 to 250 to core. At 3732' is a 10 cm gouge zone containing 
rock fragments to 1 ca acroro. 

3620.0 - 3725.0 Slickensides noted on several bedding contacts, espeaially where lithologic contrast 
(Cont'd.) is great. and on some fractures at small angle to bedding1 one fracture parallels 

20 cm of unbroken core has well drveloped slickmside lineation near-parallel 
to bedding (3658'). Bedding/clmavage (osnse of dip relative to bedding) to core: 
810 @ 3663'. 860/040 (opposite) 0 3647'. 85O/lOo (opposite) @ 3665'. 870/200 (same) 
O 3678'. 780/220 (mama) 0 3688'. 720 0 3714'. 

3740.0 - 3751.0 Wacke. subwacke and orgillite: medium grey: thin bedded: bed contact8 sharp or 
distinct to flat (most) or wavy. Bedding to core 570 at 3745'. 

3793.0 - 3809.0 Puortz armite. quartz wacke and wacke, medium to light grey: thick bedded: bed 
contacts broken, vague. 

- - . 

3751.0 - 3793.0 Wacke and quartz wacke, minor morm argillaceour rock: medium grey: commonly broken 
but seems mootly medium bedded, probably come thick beds: contacts rare. Rock 
is crushed in broken zones. rarely 8.0 slickensidso until last 5 feet. Hinor 
gouge noted. mainly in last 5 feet. 

- 

-- . - . - - 
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3809.0 - 3828.0 Wocke. oubwacke and argillite: medium grey: medium and thin brddmd and a few lamina- 
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tions: to 3815' several beds have bran disaggregoted and have rip up clasts or 
a shreddrd appearance: bod aontacts are sharp and flat to wavy. Two graded beds 
have quartz arenite basma. one is calcareous and the other has calcareous patches. 
Bedding to corm: 470 O 3810'. 470 9 3822'. small fold at 3824' where bedding 
to core is 00 over I cm, 430 @ 3828 . 
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3828.0 - 3874.0 Quartz armite, quartz wacke with wacke/subwacke/argillite tops: light grey: fine 

to very fine grained1 thick bedded8 bed contacts sharp and flat to wavy1 beds 
are graded, smvrral have rip up claets or shreds in upper parts. typically Bouaa 
A-D turbidites (none are limy). Small crush (some gouge) tone at 3835'. Bedding 
to core: 440 0 3838'. 40° O 3862'. 
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3874.0 - 4080.0 Waoke. rubwacke and argillite with lees than 10% quartz wackm above 3995' and 
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obout 25% quartz wackm and quartz arenite bolow: amdium grey: medium with some 
thin and some thick beds. especially below 3995.1 bed contacts sharp to distinct 
and genmrally flat or structurally irregular: most beds are graded but othmrviea 
faaturslers, a few alastr noted betwem 3874 and 3886'. flame struaturms and shredded 
thin bmds are present below 4010'. one unueual bad from 4061 - 4065' is wacke 
with a pale brownish aolour containing irregular blmbs. patch08 and wisps of light 
grry quartz wackm (probably on unstable aediment that disaggrrgated). This m t i r e  
interval has a variable but o f t m  strong tectonic overprint a0 follows: 

3874 - 3891' are many shredded thin bedded intervals and abundant cleavage chlorite. 
3891 - 3916 within this interval are several zones of intmse strain that are 

oohesivm. Slickmsides are gpL wall developed hovmver there are 
many fractures with fine chlorite coatings. At several points 
rock appears to be fractured and healmd. Host intense strain develop- 
ment is from 3914 - 3916' whmrr texture is mchistose (core angle 
240 - 420) and is accompanied by quartz segregation. 

3916 - 4013 bodding in this interval is parallel or within 20° of corm. 
4013 - 4080 bedding to core angel increases, at 4013.5' is 3 cm zone of incoheaive 

gouge and crushed rock fragmmts. Only other tectonic features 
might br sevoral of the shredded thin bmds, a feature that could 
also be ascribed to syn-sedimentary tectonic activity. Bedding 
contrset and minor blmaahing are contact metamorphic effects of 
undrrlying intrusion. 
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Bedding/clmavagm (smnse of cleavagm relative to bmdding): 130 6 3875'. 2S0 63876'. 
370/00 (N.A.) 6 3877'. 370 6 3903'. 040 6 3920'. 150/470 (opposite) B 3922'. 650/400 
(oppoeite) 6 392?.1. 250/400 (oppositm) 6 3922.2' (in theam last 3 bmdding dips 
are all in same dirmction). 20°/00 (1 3927'. OZO to 120/000 to 16O (opporitm) 6 
3938'. 140 0 39SO8, 050 6 3965'. (at 3975' ir a small fold consistent with ovmrturned 
bedding). 030 B 3980'. 080 0 3990'. 000/600 (N.A.) 6 4006'. la0 6 4015'. 280 P 
4020'. 350 0 4025'. 380 6 4037'. 40° 0 4047'. 450 P 4066'. 450 O 4077'. 

Gobbro. at top contact is a zonm of about 40 cm than contains an 8 cm biotitm 
segreg-.ation or vain. 15 cm of sediment, and 15 cm of irregular patchms of chillmd 
gabbro. Then is vary uniform gabbro, at first it is finm grainmd with a biotititic 
selvagm that is likely a conformobla contact (410). Finm grainmd to 4090' thmn 
medium grained to 4110'. coarse grainmd to 4205'. sodium grained to 4320'. fine 
and medium grained to 4456'. Basal contact ir charp at 37O. Several small quartz 
veins notmd. one at 4115' is ymllowirh (ankmritm quartz) has a sheared appmarancm. 
Largmst quartz vein. arm from 4254 - 4257' (is grmy and contains chloritm and 
ankeritd. 4289 - 4293' (is whitm and contains 30% onkeritm) and 4303 - 4304' 
(grey). Pyrrhotita is presmnt but rarm. 

Vackm. subwacke and argillitr. unusually hard becaure of contact altmration: mmdium 
to dark grey: medium and thin beddmd: bad contacts sharp and flat: beds some probably 
originally quartz wackr. oftmn internally laminatmd. cross laminations notmd in 
upper 10 fret of intmrval. Bmdding to corm 600 6 4461'. 450 (1 4480'. 450 P 4494'. 

Quartz wacka and coma quartz armnitm: mmdium to light grmy: thick bedded: bod 
contacts distinct to vagum, somm flat (not all seen as corm is modmratmly brokmn). 
At 4507 - 4508' core ir fracturmd (not brokmn) abovm a small crush zonm (5 mu 
gouge and sheared fragments) at 600 to oorm over 5 cm of healed chloritic breccia 
with slip surfacms. 
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aotagm Description 
om t o  ----- 

Wackm, eubwackm and argillitm: mmdium grmy: medium bmddmd: bod contacts sharp 
to vagum and flat: bmlow 4515' most beds harm faint intmrnal flat parallel lamina- 
tions. Smveral bed contacts have chloritic slickmsidm surfacms. Bmdding/clmavage 
dipping in opporitm smnse. to corm: 590 (1 4511'. 520/220 P 4526'. 600 6 4520'. 

Quartz wacke, some bods possibly quartz armnitm. calcarmous abovm 4526' only: 
light grey: thick bedded with some medium and thin bmds to wackm. rubwackm and 
argillitm abovm 4531': bmd contacts usually sharp and flat. romm wavy: onm bed 
Iron 4526-27' is o o a r n  grainmd, somm arm mmdium and most arm finm grainmd; most 
bmdr havm vagum internal fmaturmr mainly contacts that indicate amalgamation. 
vogum crosscutting blmachmd fracturms arm common. Black argillitm clast 0.5 X Zcm 
@ 4535'. Several bed contacts. mspmcially in morm argillacmous zonms. havm wmll 
developed slickenside surfacms. Bedding to corm 73O 6 4527'. 660 6 4335.. 61° 6 4546'. 

Wacke. subwacke and orgillite: mmdium to dark grmyl mmdium. thin beddmd and laminatmd: 
bed contacte sharp to distinct and flat <on- wavy); in uppmr 2 fort beds have 
cmvmral small lithic clarts, smvmral of thm bmds arm gradmd. Bmdding to corm 
600 P 4549'. 600 B 4556'. 

Quartz wackm and quartz armnite: medium to light grmy: fin. grained: thick bmddwd: 
bed contacte distinct. flat and wavy: bods homogenous with gradmd tops. Well 
developed slickensidea on several brokmn fragments at 4564'. 

Wacke. subwacke and argillite: medium grmy: medium bmddmd. fmw thin beds: bed 
contacte sharp and flat: most bmds arm graded. thrmm havm black argillitm clasts 
to 1 X 2 cm with rare vary fine argillitm and thmsm arm shrmddad ymt overlying 
bmd contact is flat. Bmdding to corm 60° (1 4568'. 

Quartz wacke and quartz armnitm. minor wackm: medium grmy: thick bmddmd: finm 
grainmdr gradmd. Fault brrcoia (hmalmd) with short intmrval of not badly mhmarmd 
broken corm with chloritm. slickmsidms and small gougm zone 5 mm wid* nmar top . 
cutting corm at 6Z0. 
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Wacke. subwackm and orgillitm, minor quartz wackmr thin bedded with 3 medium beds: 
bed contacts sharp and flat: gradmd, wmak croms-laminations noted at top of onm 
bed. top half of, on- medium bod contains angular argillitm (shrmddmd) clacts in 
wackm matrix. Bedding/clmavage, dip in opposite sense, to corm: 65O/350 0 4581'. 

Ouartz arenite. quartz wacke with tops lmcs than 10 cm grading to argillitmr light 
grey: thick bedded: bed contacts distinct to diffuse and flat to slightly irregular. 
Onm 10 cn cream coloured calcareous patch. 

Ouartz wackm 60%: medium to light greys thin (2 mmdiun) bmddmd and wacke. subwackm 
and argillito: medium grey: thin bedded: contacts sharp and flat to wavy. flamms 
noted: most beds arm graded, one contains a black argillitm claot 0.8 X 3 cm. 
Bedding/cleavagm, oppoaitm sense, to bedding: 620/6S0 0 4605'. 

Ouartz arenite. graded through quartz wacke to argillite: medium grey# thick to 
medium bmddod: bed contacts sharp and flat to wavy1 graded. somm subwackm/argillitm 
tops have shrmdded charactmr. 

Wacke, rubwacke and orgillitel mmdium to dark grey: thin bedded to laminatmd: 
bed contacts sharp and flat with short intmrvals shrmddmd. Bedding/clmovagm. 
in oppositm smnsm, to corm: 600/750 0 4621'. 

Quartz wackm. M m e  quartz armnit-. sons wackm. all grodm to subwackm or argillitm: 
medium grey: thick and mmdium beddmd with cmverol thin bmds and laminationsr bmd 
contact- sharp and flat to wavy: tope of romm bods have shredded apprearancmr 
bedding/cleavagm. in oppositm smnsm, to core: 630/60° 9 4628'. 

Wacke, subwackm and argillitm with 3 calcarmous quartz wackm bedm 4652 - 4656.1 
medium grmy, medium and thin bedded. rare laminations: bed contacts sharp and 
flat to wavy; bmda arm graded, rmvmral havm distinct light grey arglllitm tops. 
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top portion8 of a fmw bmda havm disaggrmgatmd. shrrddrd appearanor. Thm calcarmoum 
quartz wacke beds arm primarily Bouma B lominatwd, onm has Bouaa C crosm-laminations. 
Bedding/clravage, in oppositm menme, to corm: 670/400 0 4640'. 730/380 0 4650'. 

Porphyritic diabase intrusion. uppmr contact 550. lowmr contact 45' howmvmr bmcausm 
of shift in bmdding (smm below) it could bm either a sill or dikm. Porphroblasts 
arm oftmn roundmd to subangulor and conatitutm only 3% of rock. mxcmpt in onm 
dmnme clurtmr about 10 cm long. Groundmas appwarm finely chloritic. 

Ouartz wackm and wackm. porsibly some bmdr quartz or.nit.. thm basal 1 mmtwr is 
a calcarrous quartz arenitmr light grmy. thick bmddmd: bmd contacts arm sharp 
to distinct and flat: onm two foot thick bad is a lithio wackm containing abundant 
small 1 - 3 mm mlongatm claots and onm lorgm clomt. Portionm of thm wackm. subwackm 
arm laminitmd. One quartz wackm is a Bouma B turbiditm. Bmdding/clmavagm, in 
oppositr arnsm, to corm: 220/230 14667'. 590/710 14675'. 700 1 4678'. 

Wackm, mubracke and argillitm) mmdium grmy) thin bmddmd and laminatmd: bmd contacte 
eharp and flats onm zonm of argillitm rip-up clamta. 

Quartz wacke: light gray: fine and mmdium grsinmd: thick and vmry thick bmddmd: 
bmd contactm distinct to vague and flat, probablm amalgomation of mom- bmds. 
About 2 cm of gougm and platy argillite at 4695.. At 4699' in argillacmoue Contact 
are numeroue calcareous prismatic laths. 

Wacke. subuacke and argillitm: mmdium grmy) thin bmddmd to laminatmd with a fmw 
mmdium bmds: bmd contacts arm sharp to dietinct and flat to wavy. some shrmddmd 
and dioaggregated during tactonism. Calcorrous momsea as rmctangular laths to 
equant or subrounded shapes arm common bmlow 4716'. Bmdding/clmavage. in oppositm 
sene- to bmdding, to corm: 650/800 14711'. 650 1 4724'. 





kill Hole Record cornlnco Page 2 6  

Coperty S u l l i v a n  Districl Western Hole NO. D O H 6 4 6 4  

iommenced Locallon Tests at Hor. Com . 
:ompleted Core Size Corr. Dip Verl. Comp. 

:osrdlnales True Brg. - Logged b 

lbjective - % flecov. 4 Date 3 E 6  r?, 

Wacke. cubwacke and argillitej medium and dark grey: laminated and thin bedded; 
bed contactc are charp and flat: laminated intervals are up to 10 cn thick. Bedding 
to core 600. Small shear up to 8 mm wide appears to have an s-c fabric and a 
calcite seam (lam) on hangingwall. 

Quartz wackr. one bed of quartz arenite, graded through wacke. cubwacke and argillite: 
medium and fine grained: medium to light grey: thick bedded; contacts oharp to 
vague and flat to irregular; some bed bares are reverse graded over a few cm. 
The quartz arenite thick bed im very weakly calcareous. 

Wacke. subwackr and argillitr. minor quartz wacke: rrdium greyr thin bedded and 
laminated with medium and thick beds over 50% of interval: bed contacto eharp 
and flat to. rarely. wavy. shredded over 15 cm at 4942'. Hoot beds are graded: 
some have fine nearly disaggregated clacte in the upper portion of the bed. one 
dark grey argillite clast noted. Bedding to core 600 Q 4933'. 

Quartz wacke and 
arenite basrr: f 
and thick bedrr 

wacke with minor cubwacke argrllite rn tope. some beds have quartz 
rne grained8 medrum to lrght greyr thick bedded with a fsw medxum 

- bed .contacts sharp to gradatxonal and flat to wavy. flames noted: 
graded, some internal contacts in tops are rhredded to convoluted. Sl~ckensidec 
precent on come bedding curfacer. Bedding/cleavage (opporite) to core: 50°/060 
@ 4959'. 

Wacke. cubwacke and argillite. medium. thin bedded. and laminated; with 50% of 
interval of wacke and quartzitic wacke in medium, and onr thick. beds; medium 
grey; bed contocte are sharp and flat to wavy, flame 8tructurms noted. From 4975.5 
to 4978.0' interval ie wavy laminated throughout. Bedding to core 60° B 4971'. 

Wacke. minor quartz wacke, subwacke and argillite; medium grey; medium to thick 
bedded with few thin beds: bed contacts charp and flat with some flame structures. 
Bedding/clmavage (opposite) to core: 580 O 4988'. 440/100 Q 5000'. 250/550 P 5007'. 

IOIJOO Description A n a l y s i s  

om To 
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Quartz wacke. quartz armite, with a fair hmount of wscke and minor subwackr and 
argillite; thick bedded: bed contacts sharp and flat, 8omm .lightly wavy. Prrdomin- 
antly argillite 5020 - 5023.5' has a 10 cm fault of gouge and rock chips. upper 
contact of fault cuts core at 40°. Bedding to core: curvrs from 350 to 150 O 
5020'. cleavage is opposite at 630, 450 B 5033'. 

Wackr. eubwacke and argillite; medium grey; thin bedded. rarely laminated8 bed 
contacts charp and wavy (folding?)) beds are graded. Core is brokon from 5060 
- 5065'. Slickensidre noted on some bedding planes, but not common. Bedding/cleavago 
(oppoeite?) 420/020 Q 5057'. 

Lithotyper and cyclic typo of redimentation typical of lact several hundred continues 
to 5290'. 

Predominantly eubwacke and argillite. come wacke and minor quartz wacke. Bedding 
ic near parallel and parallel to core throughout this interval. 

Wooke. subwacke and argillite; medium grey; medium to thin bedded; bed contacts 
eharp and flat. Bedding to core 7S0. 



APPENDIX B 

SULLIVAN MINE GROUP OF MINERAL CLAIMS 

1. Crown-Granted M.C. 

2. Held by Assessment: 

2 (a )  TWO POST CLAIMS 

Luke Group 
Rho Group 
Med Group 
Donna, E tc .  Group 
Uke Group 
Mar Group 
Bad Group 
La te  Group 
Mat Group 
Jackpot  

2 (b )  REVERTED CROWN GRANTED MINERAL CLAIMS 

T i p  4-12 
Hope 2-12 
Sun 2-12 
Cue 2-12 
B.C., S i l v e r  B e l l ,  T a r r a n t  
B lack  H i l l s ,  Yankee G i r l ,  Wasp Fr .  
B lue  Dragon 

2 ( c )  MINERAL CLAIMS (54)  

D ip  1-8 
Fa1 1-14 
G o l f  1-3 
Quark 1812 
F i n  1-3 
Mead 1-3 
Gin 1-9 
C l a i r  24-32 
Mark 1-3 

3. Greenhorn M ine ra l  Lease 

GRAND TOTAL ( 1  + 2 + 3 )  

NOVEMBER 2 7 ,  1 9 8 6  

Number  o f  U n i t s  



APPENDIX C 

STATEMENT OF EXPENDITURES 

DDH 6464 

DIRECT COSTS 

Contractor: Connors Drilling Ltd. 
2007 West Trans Canada Highway 
Kamloops, B.C. V1S 1A7 

Drilling 0' - 5701', all invoices S258.413.28 

Direct costs = 6258,413.28 

INDIRECT COSTS 

Salaries: 
P.W. Ransom - Geologist - supervision, core logging, 

report writing 88 days 8 S250/day S 22,000.00 

Supplies: Mud - gel 
- polymers etc. 

Core boxes 

Trana~ortation: 
Geologist 4x4 truck - 88 days @ S40/day 
Transportation of mud etc. 

Co~inco Charses: 
Road and site construction 
Snow clearing 
Inter-office freight charges re supplies 
Core racks - Labour - Materials <eat.> + installation 
Install radios at drill 
Carpentry work 
Federal and Provincial sales taxes re Cominco 

7,625.00 
2,460.00 
492.48 

2,185.70 
2,000.00 
360.00 
620.00 

work 501.74 

Other Contractors: 
Creatbrook Forest Industries, Cranbrook, B.C. - 

bridge and culvert installation 4.374.22 
Indirect costs = 8100,806.27 

Total Direct + Indirect coat6 = 5359,219.5s 

Signed : 
P.W. RANSOM 
Project Geologist 



APPENDIX D 

' IN THE MATTER OF THE 

B.C. MINERAL ACT 

AND 

IN THE MATTER OF A DIAMOND DRILL PROGRAMME 

CARRIED OUT ON THE TELFER AND BURGESS CLAIM GROUPS 

MARK CREEK AREA 

in the Fort Steele Mining Diviaion of 
the Province of British Columbia 

More Particularily N.T.S. 82F/9 

A F F I D A V I T  

t 

I, P.W. Ransom, of the rural district of Wycliffe, in the Province 
of British Columbia, make Oath and say: 

1. That I am employed as a Geologist by Cominco Ltd. and as 
such, have a persona1 knowledge of the facts to which I 
hereinafter depose: 

2. That annexed hereto and marked as Appendix C to this my 
Affidavit is a true copy of expenditures incurred on a 
Diamond Drill programme, on the Telfer and Burgees mineral 
claim groups. 

3. That the said expenditures were incurred between the 1st 
day of October, 1987 and the 15th day of February, 1988 
for the purpose of mineral exploration on the above noted 
claim group. 

P.W. R'ANSOM 
PROJECT GEOLOGIST 



APPENDIX E 

STATEMENT OF QUALIFICATIONS 

As author of this report, I, Paul W. Ransom, certify that: 

I am a geologist active in minerals exploration. 

I an a graduate of McGill Univeraity with a degree of Bachelor 
of Science. 

I have been continuously engaged in mining and exploration since 
1966. 

I am a member of the Geological Aesociation of Canada. 

I supervised Cominco Ltd.'s Sullivan Mine area exploration drilling 
program in 1987 and 1988. 


